were carried out, resulting in the identification of eight factors for subcontractor survival: project 27 delivery method, demand, financial capital, relationship assets, managerial assets, human assets, 28 legal framework, and geographic scope. The project delivery method used by the owner and also by 29 the main contractor is mainly based on price. As a result, the subcontractors' bids get lower, making 30 them unsustainable in the long run. Furthermore, subcontractors do not get financial support from 31 banks easily in order to cover their additional financial costs. These facts push subcontractors to get 32 a guarantee of payment by the main contractor, while subcontracting companies may even ask for 33 payments in advance. Subcontractors also seek long-term relationships with the contractor. These 34 trusting relations are very often a prerequisite to qualify and bid for contracts. Subcontractors have 35 to continuously improve, plan ahead and adapt quickly to the new environment. Therefore, 36 subcontractors must remain flexible and maintain a lean hierarchical organization. Doing so makes it 37 is easier for subcontractors to compete in both their native markets, as well as abroad. To this end, 38 the most successful subcontractors have become international during the expansion phase of the 39 economic cycle; many of them went abroad with the help of a contractor from their home country. 40 41 42
RESEARCH METHOD 195 196
The grounded theory method (Glaser 1978 and Charmaz 2006 ) was chosen for this study, 197 which aims to find out the factors facilitating the survival of subcontractors in a scenario of severe 198 economic crisis. The research explained in this paper does not require developing a theory; 199 nevertheless, the concept-indicator model (Glaser 1978 ) was used to systematically collect, codify 200 and compare the emerging categories found. This research is exploratory in its nature. The data was 201 collected through in-depth open-ended interviews (Woodside 2010) . 202
203
The sample criteria to select the interviewees were established in the following way. In a previous 204 research developed by one of the authors regarding the implementation of project management 205 practices by Spanish contractors (Sutrisna et al. 2012) , 12 contractors were investigated; this sample 206 included three large companies (with annual turnover above 2.5 billion Euros) and nine medium 207 companies (with annual turnover between 75 and 400 million Euros). The interviewees (senior 208 managers and heads of departments from these main contractors) had to provide a short-list of 209 reliable subcontractors per sub-fields. Out of a list of more than 50 subcontractors, 12 of them were 210 chosen considering their preference among the main contractors and their accessibility (the 211 subcontractors had to agree to participate in the research). 212
213
Another target was to cover all the main sub-fields or trades within a construction project in order to 214 guarantee a minimum homogeneity among participants. Every firm analyzed included labor among 215 its outsourced resources, and had a minimum annual turnover of two million Euros and ten full-time 216
workers. Furthermore, the interviewees are senior managers of subcontracting companies with a 217 minimum of ten years of experience. 218
219
The sample size was obtained by theoretical saturation (Glaser 1978 and Charmaz 2006) . 220
According to Guest et al. (2009) , if there is homogeneity in the sample, saturation is achieved 221 between the eighth and twelfth interview. In this research, it was attained after the eighth interview 222 too. Four additional interviews were conducted as means of confirmation, but they brought very 223 little new information to the aggregate findings. The 12 interviewees and their corresponding 224 companies are described in Table 1. The companies are classified according to the service offered,  225 experience, workforce, turnover, and size; the size of the company is obtained according to the 226 business turnover of the company only (European Commission 2003), as follows (see Table 1 ): (S) 227 less than 10 million Euros; (M) between 10 and 50 million Euros; and (G) over 50 million Euros. 228
229
The data were collected with a protocol that used relevant questions to be followed during the 230 interview. It also complied with the usual characteristics of long interviews, as described by 231 Woodside (2010) . This guided questionnaire had two main parts: one characterizing the companyand the interviewee (Table 1) , and the other describing the value chain and its interaction with the 233 environment. Given the exploratory approach of the study, deviation from the issue at hand was 234 allowed by the interviewer when other topics of interest were raised by the interviewees. In this 235 new scenario of economic downturn, it was especially important to determine: (a) if the firm had to 236 adapt somehow in order to survive; and (b) what issues were more relevant for the survival of the 237 firm. Knowledge acquired this way was brought up in subsequent interviews to determine if it was 238 just an individual opinion or one of general consensus. The whole procedure took around three 239 hours per interviewee. The collected data was transcribed, read again, and organized. After a second 240 reading, it was subjected to coding procedures. A final reading led to writing the memos; these 241 memos take the researcher from data to conceptualization, determining the core categories 242 (Charmaz 2006 ). These categories were constantly compared with data coming from new interviews, 243 as well as from the literature review, using triangulation until saturation (Charmaz 2006 ). This 244 protocol allowed core categories to emerge and explain theoretically how the phenomenon under 245 study works (Glaser 2002; Charmaz 2006 Even though the final aim of the research process was to identify the core categories, their 253 explanation and justification followed a reverse logic. First, the core categories obtained as a final 254 output of the research were stated, and later they were justified and analyzed thoroughly. From the 255 interviews, many indicators were identified and they were coded as 34 factors or subcategories; 256 they were grouped into eight final categories: financial capital, legal framework, demand, geographic 257 scope, project delivery system, managerial assets, human assets, and relationship assets. As stated in the previous section, it was important to determine the factors that were especially 263 relevant for the survival of the firm in an economic downturn. Table 2 Specifically, they try to avoid being paid by promissory notes because if the subcontractor deducts 306 them and in the end the client does not pay, the bank will charge the amount due plus interest to 307 the subcontractor (Arditi and Chotibhongs 2005) . 308
Companies that were more aware of the financial risk, or those that were able to change the focus in 310 time, have managed to stay successful in this new scenario (Schleifer 1990 ): "For me the priority has 311 always been to get paid; otherwise, I cannot pay my workers' wages" (E6). In these conditions, it is 312 essential "to be financially sound to work" (E4). Any dysfunction in the capital market may be 313 amplified and subcontractors feel it deeply (Chiang 2009 ): "Banks have closed the credit tap; there is 314 lack of cash flow in financial markets" (E6). The problem is that banks lack the confidence to lend to 315 any business related to the construction sector, even for those subcontractors who have always met 316 their financial obligations; that were not the case during the expansion phase (Arditi et al 2000) . paid are minimal; we have given up on that money, or at least the majority of it" (E10). Another 324 interviewee stated that "at this moment, we cannot increase investment in new machinery and 325
equipment" (E8). 326 327

Legal Framework 328 329
The existence of a well-established and consolidated legal framework forces subcontractors to 330 continuously improve (Sese et al. 2002) . Since the approval of Spanish Law 31/1995 on Occupational 331
Risk Prevention, safety conditions on building sites have also significantly gotten better (Rubio et al. 332 2008). This has been an opportunity for many companies which once bet on this strategy. This 333 makes it easier for them to compete in their home market, and also when they decide to go abroad. 334
There is widespread agreement among the interviewees that legal compliance has helped them 335 enhance their businesses: "The law on subcontracting has helped remove many commission agents 336 that were not really companies at all" (E2). However, other authors (Tam et al. 2011 ) indicate that 337 this increasing compliance with the law is not a general rule worldwide. 338
339
The existence of sector agreements that ensure guarantees for workers in the construction sector 340 has had not only a severe impact on wages, but it has also brought improvements in risk prevention 341 and training: "We cannot have unskilled laborers working at sites except to do very basic and low-342 risk tasks" (E1 and E12). In this scenario, companies prefer to train these workers so they can 343 perform as skilled workers. 2001): "Our clients are not willing to pay more for the differences in our bids" (E6). It is therefore 364 necessary to continue looking for distinguishing characteristics which are valuable for the client even 365 in a crisis scenario; characteristics which were differential five years ago are no longer. Once this 366 problem is detected, subcontractors must find a way to escape this spiral which is very dangerous 367 for firms: "We are trying to make new valuable proposals to access the market segments that had 368 not been reached previously" (E5). 369
370
At the peak of the crisis, all the interviewed subcontractors met the requirements of the market. 371
Even some subcontractors consider that being hired through price bids is positive: "It forces us to 372 keep up and pay attention to changes in the market and our competitors" (E10). Thus, it seems 373 much more productive to have a proactive attitude to changes in demand: "We are now recruiting 374 through fixed-term work contracts to cover peak demand for labor" (E10). This challenges the typical 375 defeatist attitude that eventually leads to the failure of the company: "There is much uncertainty, 376 poor and very poorly paid work" (E9). 377
378
Another of the most common inefficiencies arising on the demand side is that contractors work 379 throughout the whole process regardless of all the interference between the activities carried out by 380 different subcontractors. Those tasks left in no man's land finally generate unforeseen cost overruns 381 for the contractor. The subcontractor makes a profit in the short-term out of these "unexpected 382 events". But the successful subcontractor that establishes long-term relationships with clients is the 383 one who can warn the contractor of future problems and, at the same time, include thesecontingencies in the bid. These gaps between different tasks affect not just the construction phase, 385 but also the design phase and then have implications in the operational phase of the project as well. the key factor for many successful subcontractors is that they are able to offer extras that add value 418
and that the contractor can transfer to his client, generating a win-win scenario (Eom et al. 2008) . In this case, the entire management process of the company is determined by the personality of the 469 founder, rather than by training, which is rarely college level (Schaufelberger, 2003) . In these 470 companies, the first step towards professionalizing management is taken in finance and accounting: 471 "Our priority is to bring an analytical accounting system that would allow us to obtain economic data 472 contract by contract" (E2). In fact, before taking this step, subcontractors usually outsource financial 473 management and accounting services through small financial and economic consulting firms. As 474 subcontractors are progressing professionally, they require more and more information and 475 communication tools (Hall 1994) , as well as administrative software (Schleifer 1990 good thing about the crisis is that the less productive workers are no longer in the company" (E2); 493 another interviewee said that "workers now work only according to their skills, and if they are 494 unskilled they are unemployed" (E7). In the second stage the dismissals affect key personnel of the 495 organization, jeopardizing the competitiveness of the company (Schleifer 1990 ): "Now is a time 496 when we are taking up early retirements for more experience manpower" (E3). Interviewees agree 497 that companies are struggling to keep construction managers and foremen on staff, especially those 498 who have better knowledge of the activity: "We seek contracts just to keep our best workers" (E5). 499 500 This surplus of professionals in the market means lower labor costs, and companies that have 501 adjusted their staff do not have any problems to meet peak demand: "Now manpower is not a 502 problem, there is a greater deal of unemployment and you can find workers immediately" (E12). 503
Although the paradox is that there are workers who prefer staying unemployed rather than working 504 for a month: "They find it more profitable to collect the unemployment subsidy from the 505 Government than to stop receiving it to work occasionally" (E9). 506 507 All the interviewees recognized the importance of skills and the loyalty of the workforce and the 508 technical staff (Hall 1994; Ng et al. 2009 ): "All our workers, in addition to experience, have studied 509
and they keep on doing so today" (E12). However, not every company solves its training needs in the 510 same way. Larger companies have training departments with annual budgets to train all levels ofstaff, from laborers to senior management: "We take all available grants, and also invest equity in 512 training" (E1). In contrast to the dominant model that focuses on internal training (Choudry et al. category: that price is the decisive factor when awarding a subcontract (Lim et al. 2010 ). So, these 550 "trusting relationships" could be considered as a prerequisite to qualify and bid for contracts. 551
552
The ability of subcontractors to keep up-to-date through their professional network is yet another 553 key factor underlying their success. These relational ties are maintained both in the informal and 554 formal sphere (associations, industry groups, professional lobbies, etc.). Most subcontractors believe 555 that time and resources invested in fostering these relationships are profitable, even though it may 556 be intangible. Lobbying is crucial for main contractors since they obtain some political influence or 557 even legal support to appeal public tenders maintaining anonymity; however, subcontractors seek 558 other objectives in lobbying, mainly related to the provision of services which are more expensive 559 than when accessing individually: "Our professional association helps us to keep our staff updated 560 about technical regulations" (E9). Overall satisfaction by members in associations is high: "It works 561 very well and also keeps us up-to-date on the new products coming to the market" (E10). 562
When it comes to updating collective agreements for workers, lobbies are also useful to improve 564 bargaining power, especially against the unions. Lobbies usually provide other value-added services, 565 with different degrees of acceptance among its members: "They also have an alert service for 566 tender, but for us it is of little use, since we have a better service supplied by an outside company" 567 (E1). Again, the link between trade unions and subcontractors arises, as it does in the previous 568 discussion on legal framework. This paper analyzes the issues that subcontractors face in an economic crisis scenario and identifies 583 the factors that are critical for their survival, differentiating those coming from an economic 584 downturn from those that can be found in any stage of the economic cycle. While the contributions 585 of this paper are focused specifically on the crisis scenario, the whole set of factors should be 586 considered in any economic scenario. 587
Subcontractors' need for financial soundness increases during periods of economic crisis. The project 589 deliver method used by the owner and also by the main contractor is mainly based on price; 590 therefore the subcontractors' bids keep getting lower being unprofitable and unsustainable in the 591 long run. In this particular crisis this fact is exacerbated by the difficulty of getting financial support 592 from the banks. Hence, it is essential for subcontractors to make a preliminary selection of clients, 593 focusing on the payment guarantee and method. 594 595 Successful subcontractors establish long-term relationships with their clients warning them of the 596 problems they might encounter in the construction process and, at the same time, including these 597 contingencies in their bids. In spite of the trend to award contracts to the lowest bidder, 598 subcontractors are able to offer value, generating a win-win deal with the general contractor. 599
Ultimately, this helps to improve their contractual relationship. 600
601
Regarding the human assets, subcontractors tend to lay off workers according to their (inferior) 602 training, experience, and productivity, not only the employee's cost of dismissal. This is due to the 603 fact that a skilful and loyal core workforce and technical staff are basic for the survival of the firm. 604
Moreover, the surplus of professionals in the construction market allows for a decrease in labor 605 costs. However, qualified personnel, once aware of the current situation, look for their own niche in 606 the labor market, either in other sectors or other countries. 607
608
The most successful subcontractors became internationalized during the expansion phase of the 609 cycle, while many others have been forced to do so out of necessity. Furthermore, in an effort to 610 limit risks, these subcontractors have often gone abroad thanks to one of their regular contractors in 611 their home country. 612
Managerial Implications 614
After several years of severe crisis in the construction sector, unprofessional and opportunistic 616 subcontractors are out of the market. Therefore, most of the existing companies present at least 617 some of the features described in this research. However, if they do not keep updating their survival 618 is at risk. In order to guide companies, four key managerial implications are briefly explained next: 619 financial soundness, relationships with main contractors, flexibility, and a lean hierarchical 620 organization. In every crisis it is important for the companies to have liquidity; in this particular one, 621 it is even more important because the banks do not lend money easily. Therefore, subcontractors 622 should prioritize their financial health above anything else. 
•
The final decision to award a subcontract is taken by the main contractor based essentially on the price bid • The main contractor is not willing to pay more for additional quality or reliability that may add value to the final product or service, unless these extras can be charged directly to the owner • The main contractor often transfers risks to the subcontractor through clauses in the contract • Subcontractors' bargaining position is weaker than that of the main contractor, unless the subcontractor executes highly specialized works • Subcontractors play a key role in improving projects that start construction with shortcomings and lack definition, cooperating with the main contractor • The scheduling of the project is not usually negotiated between main contractor and subcontractors MANAGERIAL ASSETS
Subcontractors do not usually follow a systematic management process in their construction sites • It is very common for the subcontracting company to be owned by a single shareholder who usually manages the company in a very personal way • The owner of the subcontracting company is both the CEO and the commercial director, depending on the success of the company and often on his public relations skills • Subcontractors often outsource administrative, accounting and financial matters to specialized management firms • The use of management software by subcontractors is limited to commercial applications (or slightly customized) for financial accounting HUMAN ASSETS
• The subcontractor's site manager is a key agent for assuring the work progress, as well as the subcontractor's profit • Subcontractors have a great capacity to adapt to the characteristics of each contract, being very flexible expanding or reducing their workforce • Subcontractors decide to dismiss workers based on training, experience, and productivity, not only the employee's cost of dismissal • The training of subcontractors' workers is based more on "learning by doing" than on formal training, the exception being health and safety regulations • In many cases, the subcontractor' site manager performs the additional role of a supervisor or foreman for the main contractor 
